1000 Genomes Browser
Quick start guide

http://browser.1000genomes.org

6 January 2008



Overview

« Based on version 50 (“old version™) of
Ensembl code

« Contains all of the gene information normally
present in Ensembl
— Gene and transcript annotation, external
references, sequence data
* There are things that don’'t work and we have
not transferred to “production” web hardware

— Please send questions, problems or apparent
errors to flicek@ebi.ac.uk
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LINKS
THE 1000 GENOMES BROWSER

1000 Genomes —
eeee  More information about the 1000 Genomes Project
(L J

Ensembl-based browser provides early access to on the 1000 genomes main site.

1000genomes data
5| 1000 Genomes Wiki —
| Browse the 1000 Genomes Wiki.

In order to facilitate immediate analysis of the

1000genomes data by the whole scientific community, this o
browser (based on Ensembl) integrates the SNP calls and

read coverage from this December 2008 release. All of this

data has been submitted to dbSNP, and once rsid's have Search 1000 Genomes
been allocated, will be absorbed into the UCSC and Ensembl
browsers according to their respective release cycles. Until
that point any SNP id's on this site are temporary and m
will NOT be maintained.

e.g. human gene BRCA2

START BROWSING 1000 GENOMES PRESS RELEASE

DATA!!

w. = Browse Human — . )
| NCBI 36 Browser displays SNP calls on CEU and YRI high

coverage individuals from Pilot2

Transcript SNP view — » View sample data
View the consequences of sequence variation at » EBI Mirror
the level of each transcript in the genome. » NCBI Mirror

SeqgAlignView —
Shows read-depth data alongside SNPs

Other sites using Ensembl software...

© 2009 WTSI / EBI. Ensembl is available to download for public use - please see the code licence for details.
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Individual-specific SNPs

« The 1KG individuals can be viewed on the graphical
view (contig view) pages

* These are selected from the “Features” menu and
appear as tracks near the bottom of the display

« Tracks for all SNPs and the SNPs on selected Affy
arrays are also available

E Detailed view
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SNP Information

* SNPs are clickable which brings up a small window
with basic information

« The “SNP properties” link leads to a dedicated page
for the SNP with detailed information (mostly
imported from dbSNP) about population frequencies,
identifiers, individual genotypes and other information

SNPs I e N I e I [ 1
1KG_NA12878 SNP || ‘ | | Ll
IKG_NA12891 SNP | | SN?‘_ LU A%
IKG_NA12892 SNP | | NP P operes
KG_Natqosnp | ||| | beel13929486 | L | |
Length --——status: cluster, freq, submitter, Revbres simnt —
? ? doublehit, hapmap ? ? ? ?
113.93 Mb class: — 113.94 Mb 113.94 Mb

Ercode regiors N

BEsembl Known P27 biguity code: R
Common Krown Falleles: A/C

SNP kgerd B itz roenic ource: dbS

There ae cumrertly 58tiyne: Intergenic e image to turn them on

Ersembl Homo saperns version 50,361 (NCBI 36) Chmomosome 7 113,925,567 - 113,945,566

-Havana Protein coding
Gere kgerd




Search>>

1000 Genomes

A Deep Catalog of Human Genetic Variation

Ensembl release

dbSNP: rs101-

GeneSNP info
ENSG00000133612 -
GeneSNP info

1 - SNP info
1 - LD info

Chromosome 7
113,929,486

= View of Chromosome 7
= Graphical view

= Graphical overview

= Export from region...

= NeBi

SNP Report

SNP 11 (dbSNP129)
1KG_NA12892 tmp:7:11392
Syjenve ENSEMBL:Watson ENSSNP5660229
1KG_NA12891 tmp:7:113929486
Affy GeneChip 100K Array SNP_A-1746777
1KG_NA19240 tmp:7:113929486
1KG_NA12878 tmp:7:113929486
TSC TSC0097629
Alleles A/G (amlv;lquvuly code: R)
Ancestral allele: A
validation Proven by cluster, frequency, submitter, doublehit (SNP te¥ and validated by a non-cOmgutational
status method).
HapMap SNP
Linkage Links to LDview per population:
i ilibrium | CSHL-HAPMAP:HapMap-YRI (Tag SNP) PERLEGEN:AFD_AFR_F
data
Flanking
q e
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GCCTGTATATTCATTITTCT AAAT ATTCATTTGTT ACTTTGGTT CAATTTT ATT ATTTTT

GATACATCTTTATCATACTCC,

TITCTTAATCARAAT CACT GGGAT AT GLT GCGETTCACTAGCCTT.

AGCTGTGCACATCA
AGEAGCTGCTATTT

CAGTTACATTT AAGT
c

ATGTTAAGCCTTATA
(NP mighlighted)

= SNP rs1015511 is located in the following transcripts
There is no transcript mapping for this SNP.

Bl Population genotypes and allele frequencig

Population eles Genotypes Genotypes Genotypes Description
G AlA AlG GIG
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0.167 0.667
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Resequencing alignment

* View any region of the
genome in alignment with
reference, 4 1KG individuals,
Watson, Venter

Chromosome 9
21,944,015 - 21,964,014

» View of Chromosome 9
» Graphical view
» Graphical overview

®» Resequencing
alignment

* Assumption made that if there | = view resion at vesc

IS sequence coverage and not
a SNP called, the base is the
same as the reference

« Use “Resequencing alignment’
link on the left side of pages to

access view

» View region at
EnsEMBL

Export data

» Export from region...

<3 NcBi JeveeeiE

ContigView Page

=]

ENSG00000147889

» Gene information
» Genomic sequence

» Genomic sequence
alignment

®» Resequencing
alignment

» Gene splice site image
» Gene tree info.

» Gene variation info.

» LD info

®» |D history

» Compare SNPs in
transcript

» Transcript information
» Exon information
» Protein information

» Export gene data

Chromosome 9
21,957,751 - 21,984,490

» View of Chromosome 9
» Graphical view

» Graphical overview

» Export from region...

GeneView Page



Resequencing alignmen
options

Sequence Alignment for chromosome:NCBI36:9:21944015:21964014:1

Genomic Chromosome Name
Location and

Markup options Start

End

Strand

Exons to highlight
Highlight variations
Line numbering
Alignment width
Matching basepairs
Codons

Title display

Reference individual:

Resequenced Human individuals

9 =
21944015 *
21064014 *
[ None :]
(ves $)
[ None #]
60 *Number of bp per line in alignments
( Show all )

((Do not show codons | 4 )Displayed only for the highlighted exons

((None
SNP's allele

NCBI36
) 1KG_NA12878

1 1KG_NA12892
] Venter

Deselect all individuals
Select all individuals

$ ]On mouse over displays exon IDs, length of insertions and

1 TKG_NA12891
1 1KG_NA19240
] Watson

Fields marked with * are required



Marked up
sequence

~ No resequencing coverage at this position

FHESISTYEER Location of SNPs ¢

Resequencing alignment

output
Hets

THISVSTYLE: Location of deletions

Homo_sapiens > chromosome:NCBI36:9:21944015:21964014:1

NCEBI26
1KG Na&12876
1KG Nalzs9l
1KG_Nalzs9z
1KG_Nal9240
Venter
Wat=on

NCEI26
1KG Na1z578
1KG Na1z591
1KG Nalzs9z
1KG _Na19z40
Venter
Wat=on

NCEI26
1KG Na1z578
1KG Na1z591
1KG _NWalzs9z
1KG_Na19z40
Venter
Wat=on

NCEI26
1KG Na1z578
1KG Nax1z591
1KG Nalzs9z
1KG _Na19z40
Venter
Wat=on

« SNPs
No coverage

AAAAACATTATCCCTGTCT AAT AT CACAAAGACAT CTAACAAATCCCAARAGAT AG
AAEAACATTATCCCTGTCT AAT AT GACAAAGACAT CTAACAAATCCCAALAGATAGETA
AABAACATTATCCCTGTCT AAT AAT GACAAAGACATCT AACARATCCCAARAGAT 2RAT 2
AAAAACATTATCCCTGTCTAAT AT GACAAAGACATCTAACAAATCCCAALAGAT AGAT
AAAAACATTATCCCTGTCT AAT AT GACAAAGACAT CTAACAAATCCCAARAGAT AG
AAEAACATTATCCCTGTCTAAT AT GACAAAGACAT CTAACAAATCCCAALAGATAGET S
AABAACATTATCCCTGTCT AAT AAT GACAAAGACATCT AACAAATCCCAARAGAT AaT 2

TTT2a3888T ACCTGACCCATTCTTCTCARACTCTCAAGAT GACCAAAGCAAGGAACAAC
TTT2A3a8a8T ACCTGACCCATTCTTCTCARACTCTCAAGAT CACCAAAGCAAGGAACAA
TTT2A3883T ACCTGACCCATTCTTCTCARACTGCTCAAGAT GACCAAAGCAAGGAACA
TTT2A283AT ACCTGACCCATTCTTCTCARACTCTCAAGAT GACCAAAGCAAGGAAC
TTTAAaa888T ACCTGACCCATTCTTCTCARACTCTCAAGAT GACCAAAGCAAGGAATAAC
TTT2A3883T ACCTGACCCATTCTTCTCARACTGTCAAGAT GACCAAAGCAAGE
TTTAAaa8aT ACCTGACCCATTCTTCTCARACTCTCAAGAT GACCAAAG K vrmwmwmmmmw

TGALAAGCTCTCAT BACCAAGAGGLGCCTCAGAAGACAT GAT AT GASAT GTT AT AT GAT
TGALAAGCTCTCAT BACCAAGAGGLGCCTCAGAAGACAT GAT CAT GASAT GTT AT AT GAT
TGALAAGCTCTCAT BACCAAGAGGLGCCTCAGAAGACAT GAT AT GASAT GTT AT AT GAT
TGALAAGCTCTCAT BACCAAGAGGGCCCTCAGAAGACAT GAT CAT GASAT GTT AT AT GAT
TGALAAGCTCTCAT BACCAAGAGGLGCCTCAGAAGACAT GAT AT GASAT GTT AT AT GAT
TGALAAGCTCTCAT BACCAAGAGGLCCCTCAGAAGACAT GAT AT GASAT GTT AT AT GAT
wwnwnnwnnwnnwnnwnwnwwnwwnwnwnwwnwwnwCCTCAGAACACATGAT GAT GAAATGTT AT AT GAT

ATTCTGGATGGGTTCTTOGGTTTCCAARACGCAATTTAT CCAALAACT AAGCCAAATTT GAT
ATTCTGGATGGGTTCTTOGGTTTCCAARACGCAATTTAT CCAALAACT AAGCCAAATTT GAT
ATTCTGGATGGGTTCTTOGGTTTCCAALACGCAATTTAT CCAALAACT AACCAAATTT GAT
ATTCTGGATGGGTTCTTOGGCTTTCCAARACGCAATTTAT CCAALAACT AACCAAATTT GAT
ATTCTGGATGGGTTCTTGGCTTTCCAALACGCAATTTAT CCAALAACT AACCAAATTT GAT
ATTCTGGATGGGTTCTTOGTTTCCAARACGCAATTTAT CCAALAACT AACCAAATTT GAT
Bunwwnwnwnnwnwnwnww(TTEGCTTTGCAARACCCAATTTATGCAALAACT AAGCAAATTT GAT



Individual SNP consequences

« TranscriptSNPView

— Linked off all Ensembl Genes L sooKneam

< CDKN2A-201

< cpkN2A Ensembl Gene 4 X
HGNC_automatic_transcript:

— From transcript pages in left hand menu CDKNZA202

— Color-coded display of how SNPs affect

transcripts

ENST00000304494

Gene information
Gene splice site image
Genomic sequence
Gene variation info.
LD

-
SEWIOTY

Compare transcript
SNPs

Resequencing
alignment

Transcript information
Exon information
Protein information
Export transcript data

] I | || lGene:hNSGOOOOOM/SSQ

t cONA
_L-. port Peptide
= Transcript SNP view
21.95 Mb R
2in coding

Ensembl Transcript Report

Transcript

Ensembl
Transcript ID

Transcript
information

Genomic
Location

Description

CDKN2A-001 (HGNC (curated)) To view all Ensembl genes linked to the name click here.
This transcript is a member of the Human CCDS set: CCDS6510
Havana transcript having same CDS: OTTHUMT00000051915

ENST00000304494

Exons: 3 Transcript length: 1,160 bps Translation length: 156 residues
This transcript is a product of gene: ENSGO0000147889

This transcript can be found on Chromosome 9 at location 21.957.751-21.965.038.

The start of this transcript is located in Contig AL449423.14.1.101155.

Cyclin-dependent kinase inhibitor 2A, isoform 4 (p14ARF) (p19ARF). Source: Uniprot/SWISSPROT Q8N726




ENST00000361570

Ensembl Transcript Variation Report for ENST00000361570

[ ]
= Gene information Transcript CDKN2A (HGNC  Synonyms: ARF, CDK4|, CDKN2, CMM2, INK4, INK4a, MLM, To view all Ensembl genes linked to the M a I l I d IS I a
- (automatic)) MTS1, p14, p16, p16INK4a, p19 G
= Gene splice site image
= Genomic sequence This transcript is a member of the Human CCDS set: CCDS6
= Gene variation info.
. Genomic This transcript can be found on Chr 9 at location 21.957.751-21.984.490.

= |D history Location ) o
= Compare transcript The start of this transcript is located in Contig AL449423.14.1.101155.

SNPs - . )

. s

= Resequencing Description Cyclin-dependent kinase inhibitor 2A, isoform 4 (p14ARF) (p19ARF). So

alignment
= Transcript information E] SNPs and variations in region of transcript ENST00000361570

= Exon information

= Protein information

Where there is resequencing coverage, SNPs have been called using a computational method. Here we display the SNP calls observed by
transcript from these sources: dbSNP, HGVbase, ENSEMBL:celera, TSC, Affy GeneChip 100K Array, Affy GeneChip 500K Array, Affy
GenomeWideSNP_6.0, ENSEMBL:Venter, ENSEMBL:Watson, EGA, TKG_NA12892, TKG_NA12878, 1KG_NA12891, 1KG_NA19240.

= Export transcript data

Chromosome 9
21,957,751 - 21,084,490

= View of Chromosome 9
= Graphical view

= Graphical overview

= Export from region...
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Length

MTAP-202 >
Ersembl Known Protein Codirg

[ Ersembl trars

n
AL354709.15-
Ersembl Nove|

DNA(cortias)

O-rA A
< CDKN2A-201
Ersembl Known Protein Codirg on Kt

| e |
< CDKN2A002 N2E
Havana Protein coding Y

) Ersembl trars

Summary table

El variations in 1KG_NA12878

< CDKN2A-202
Ersembl Known Protein Codirg D Type Chr: bp  Ref. Individual Ambiguity Transcript CDS AA AA  Class Source Validation
1 N allele genotype codon coord. change coord.
3PRIME_UTR 9:21958199 C GIG N - - - - SNP  ENSEMBL:Watson, cluster,
1KG_NA12892,  frequency,
SNPs 1KG_NA12891,  doublehit,
ENSEMBL:celera,  hapmap
1KG_NA12878,
1KG_NA19240,
dbSNP
toro TDRNZAZ0
Ersembl Known Protein Codirg [ variations in 1KG_NA12891
1D Type Chr: bp Ref. Individual Ambiguity Transcript CDS AA AA Class Source Validation
allele genotype codon coord. change coord.
1KG_NA12878 — — 153088440 3PRIME_UTR 9:21958159 G AlG R - - - - SNP  1KG_NA12891, cluster,
HGVbase, dbSNP  frequency,
hapmap
rs11515  3PRIME_UTR 9:21958199 C GIG S - - - - SNP  ENSEMBL:Watson, cluster,
1KG_NA12892, frequency,
1KG_NA12891 —— 1KG_NA12891, doublehit,
ENSEMBL:celera, hapmap
1KG_NA12878,
/' TKG_NA19240,
dbSNP
M B variations in 1KG_NA12892
D Type Chr: bp Ref. Individual Ambiguity Transcript CDS ~ AA AA Class Source Validation
allele genotype codon coord. change coord.
3PRIME_UTR 9:21958199 C GIG N - - - - SNP  ENSEMBL:Watson, cluster,
1KG_NA19240 — 1KG_NA12892, frequency,
1KG_NA12891, doublehit,
ENSEMBL:celera, hapmap
1KG_NA12878,
1KG_NA19240,
dbSNP
Length 2684 Kb
[ variations in 1KG_NA19240
D Type Chr: bp Ref. Individual Ambiguity Transcript CDS  AA AA Class Source Validation
allele genotype codon coord. change coord.
s 3PRIME_UTR 9:21958199 C GIG S - - - - SNP  ENSEMBL:Watson, cluster,
A GIc CiG |[G/A | CIG | CT CT ©A GIA AT CT GIA CT CA GT GA GA CT 1KG_NA12892,  frequency,
1KG_NA12891, doublehit,
Nore of the variatiors are fitered out by the Source, Class and Type ments ENSEMBL:celera, hapmap
133 irtronic variatiors are removed by the Cortext dropdown fitter. 1KG_NA12878,
Plegerd Il introric 3 UTR Nonsymnymous coding 1KG_NA19240,
P SARA dbSNP
Comparsonto El Dump data
Compare o NCBIZS Dump of SNP data per individual (SNPs in rows, individuals in columns). For more advanced data queries use BioMart.
1K _NA 12278 Dump format (@ Text format
1KG_NA12891 OMHTML format
K5 _NA 12202
1KG_NA 1240 [ Dump |
B same allele EllHeterczygous Missirg data
Haph! kgerd
aphtype kege! IllDifierert alel

heterozygous

© 2009 WTSI / EBI. Ensembl is available to download for public use - please see the code licence for details.



Chromosome 8 Linkage disequilibrium report: SNP r:

19,851,160 - 19,871,160 S
Focus: SNP 99 (dbSNP 129)
w» View of Chromosome 8
= Graphical view Prediction LD values were calculated by a pairwise estimation between SNPs genotyped in the same individuals and within a
method 100kb window. An established method was used to estimate the maximum likelihood of the proportion that each
™ Graphical overview possible haplotype contributed to the double heterozygote.
= Resequencing
alignment Popula!ion i SHL-F 'MAP:HapMap-CEU [size: unknown]
= View region at UCSC Description: 30 mother-father-child trios from the CEPH collection (Utah residents with ancestry, from
- View reaion at northern and western Europe), representing one of the populations studiedin the International
EnsEMBL HapMap project (_http://www.hapmap.org)

SNP in tagged Yes
Export data Seuforthis

population:
= Export from region Super- EUROPE [size: unknown] L]

population:
dbSNP: rs299 Description:  Samples from Europe north and west of Caucasus Mountains, Scandinavia, Atlantic Islands.
= GeneSNP info Bl Context - Chromosome 8 19,851,160
= rs299 - SNP info Features ¥ Fopulations ¥ Decorations ¥ Export¥ Image size ¥ Helpv
= 15299 - LD info

Jump to region [8 19851160 - 19871160  Refresh]

+
[ so0n [ < 200k [ <100 < wion SRS RN v 00 T 200 o0

Length F—Forward strand 2000Kb
rcRNA No neRNAs infhis region
I geres No Ersembl trarscripts inthis rgion .
Ersembl trars
Ersembl trars No Ersembl trarscripts inthis reg
o geres. No Ersembl trarscripts inthis region
rcRNA No ncRNAs in this region
oes b oot oents Ay 0T s
) EERNE: BF DEOD OMENEE BB BYRY ¥R kkK
B RENEEEE 0 HER ORER B WHEw  wRr
JR— BEE 88k Ba ROR Wy
\[<] Y AORW
K K

SNPs X T T O
Wlintroric Synonymous coding Nonsynonymous coding
SNPkgerd I stop gained 3UTR Dowrstream
Spice s te SNP

CSHL-HAPMAP:HapMap-CEU

ROENERAE: BB A

- R populations

| » Populations
selectable from

drop down tab

= Dump data
Use the yellow drop down menus at the top of the image to configure display and data you wish to dump. If no LD values are displayed
zoom out, choose another population or another region
Dump format (As text
In Excel format
HTML format
O For upload into Haploview software (may take a while)

®OC



More SNPs displays

GeneSeqliew

5' Flanking sequence

3" Flanking sequence

Exons to display

Exons on strand

Show variations

|soo y

600 J

[Ensembl exons - ¥
Both orientations . v

| All Variations

GeneSNPliew

<_ = Genomic sequence

Geneliew

= Gene variation info.

= Transcript information

Transliew

43.53 Mb 4353 Mb 43.54 Mb 43.55 Mb 43.55 Mb
+— Forward strand: 3520 Kb

4355

SNX11 >
Ensembl Known Protein Coding

Ensembl Known Protein Coding

4353 Mb 4353 Mb 43.54 Mb 43.55 Mb 43.55 Mb

4355

\

= Protein information

Low complex seq
Coiled coils

Protliew

PIR SuperFamily

SUPERFAMILY

Plam
Prosite profiles
Prosite patterns
Scale (aa)
SNP legend

—
PIRSro0zr

ERCAZ_repeat

o W0 B0 120 e 200 240 20
Synonymous " Non-Synonymous

ED)




SNP types

Non-synonymous In coding sequence, resulting in an aa change
Synonymous In coding sequence, not resulting in an aa change
Frameshift In coding sequence, resulting in a frameshift

Stop lost In coding sequence, resulting in the loss of a stop codon

Stop gained In coding sequence, resulting in the gain of a stop codon

Essential splice site In the first 2 or the last 2 basepairs of an intron

Splice site 1-3 bps into an exon or 3-8 bps into an intron

Upstream Within 5 kb upstream of the 5'-end of a transcript

Regulatory region In regulatory region annotated by Ensembl

5" UTR In ' UTR

Intronic In intron

3'UTR In 3' UTR

Downstream Within 5 kb downstream of the 3'-end of a transcript

Intergenic More than 5 kb away from a transcript
Regulatory region UTR 3 UTR
27 UTR Synonymous coding SNP B Intronic
Ezzential splice =ite Splice site SNP Non—sunonumous coding SNP

B Intergenic Frameshift coding Downstream

Upstream B ctop lost Bl Stop gained
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